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Figure 3 - DNAPL Distribution Map
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Figure 4 - Shallow Aquifer Contamination
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Figure 5 - Intermediate Aquifer Contamination Map
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Table 1

Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations

AT&SF Albuquerque Superfund Site

Scenado Time~rame: Cunent/Future
Exlx~e Point Medium Chemical of Concern ¢ea¢. DIt~-~KI tJnlt~ Frequency Expeeulm Pohtt Expoeum Point Statistical

Coeceetmtlon C~mcqmtration Ik~url
Units

kfm k~x
Ditch Surface ~nc 35.4 511 100"/o 511 mg/kg Max

E~mz(a)anthracene 0.0268 3,21 73% 3.21 mg/l~g Max

B4~z(a)qWrene 0.0929 3.07 mg~0 S5% 3.07 Max

B~oCo)r~o~nlhe4te 0.0485 6,56 mg~g 73% 8.56 nlg/kg Max

Benzo~fluoranthene 0.0485 9.56 mg~g 73% 8.56 mg/kg Max

D(be~(a.h)anthracene 0.0474 0.693 mg/kg 18% 0.693 rng~ Max

D~oe~ofuran 0,0823 0.568 mgtkg 36% 0.568¯ mg/kg Max

tnckmo(1 ,~3..e,d)pyrono 0.0205 1,61 mg~g 64% 1.61 mg~g Max

2-Methy~naphthalene 0.0519 O.369 45% 0,369 m~ Max

Na~tmle.e 0.0354 0.672 mgtkg 55% 0.872 mg/kg Max

Tie Treatment Sudace and Zh~c 0.26 7,650 mg/kg 92% 7.650 mg/kg Max

Ama and Subsurface Bm~(a)=ndvacene 0.0844 566 m~kg 41% s66 m~kg ¯Max

WWR Area Soil B,mz(a)pyn,ne 0.0474 1,200 mg/kg 33% 1,200 mg/kg Max

BenzoCo)fluoranthene 0.0985 3OO mg/kg 36% 3OO mg/kg Max

Benzo(k)fluoran~one 0.0662 2OO mg/Vg 36% 200 m~kg Max¯

Dibenz(a.h)anthmcene 0,797 6+67 mgacg " 5% 6.67 mga~ Max ¯

[:~benzofuran 0.08 1,9oo mg~k9 4O% 1,900 Max

Indeno( 1,2.3-c,d)pytene 0.0664 350 m~kg 31% 350 mg/kg Max

2-Men,naphthalene 0.0984 1,800 m~ 28% 1,800 mg/kg Max

Naphthalene 0.0953 3,500 moJkg 40% 3,500 mg/kg Max

Deep Aquife~ Ground Water Benzene 0.0335 0.0335 25% 0.0336 ug~ Max

Off-Site Oibenzollffan 1.81 4.95 u~ 50% 4.95 ugh Max

2-Methylnaphthalene 5,55 5.55 u~ 25% 5.55 ug,1 Max

Naphthalene 23.6 23.6 ugh 25% 23.6 ug~ Max

Sh~ow Ground Water Benzene 0+0505 120 68% 120 ug~ Max

Aquifer Benz(a)anth~cene 0.329 1.15 u~t 1+15 ug~ Max ¯

O~ Benz(a)wrm~ 0.165 0.165 u~l 3% 0.165 u~ Max

Benzo(b)#uocanlhene 0,242 0,242 ug/I 3% 0,242 ug~ Max

Benzo(k)fluoranh~mn~ 0+319 0.319 ug~ 3% 0.319 ug~ Max

Bis(2-ethylhexyl) phthabte 12.7 966 u~VI 5% 966 uga Max

Carbazole 121 479 u~l 67% 479 ug~ Max

Ch~/sene 0,325 22.9- 23% 22.9 ugh Max

Oibenzofuran 0.225 303 u~’t 45% 3O3 ug~ Max

2-Methylnaphiflalene 394 901 ugh 33% 901 u~q Max

Naphthalene 0.758 14,400 45% 14,400 ug,’t Max

Intermediate Ground Water Benzene 0.0543 240 u~ 64% 240 u~ Max

Aquifer Benz(a)anthracene 3.72 98.7 u~ 12% 98.7 u~W Max

On-Si~e Bemz(a)l~/rene 1.01 31,6 12% 31.6 ug~ Max

8enzo(b)guo~antl~ene 1.29 32.8 12% 32.8 u~ Max

Benzo(k)fluoranlhene 0.79 26.2 ug/I 12% 26.2 ug~ Max

Bis(2-ethyE~.exy() phthalate 0.463 534 ug~ 9% 534 ug~ Max

" Carbazole 11 11¸ ug/l 50% 11 u~ Max

Chwsene o.761 88.3 uojI¯ 15% 88.3 uc~ Max

Oibenz(a.h)anthracene 4.25 4.25 uojt 4% 4.25 u~q Max

Dibenzoluran 3.12 582 ug~ 88% 582 ug~ Max

Indeno(t .2.3-c,d)pyrene 2.92 8.63 ug/l 7"/, 8.63 u~,O Max

2.Methyinaphthalene 0.799 680 u~Vt 27% 68O ug~ Max

Naphthalene 0.944 12,800 u~Jt 42"/. 12,800 u~ Max

Deep Aquifer Ground Water" Benzene 0+0474 0.158 ug/~ 38%" 0.158 u~,’n Max

On-Site Cat’dazole 32.3 32.3 u~ 50% 32.3 ug~ Max

Dibenzofuran 44,8 76.6 u~q 50% 76.6 u~ Max

2-Methylnaphthaler~ 25.5 59.4 Ugh 50% 59.4 Max

Naphthalene 6O6 1,120 50% 1,120 Max

(EY
ng/kg: milligrams per kilograms
~: mic¢ogram per liter
VlAX: Maximum Concentration
%ference: Human Health Risk Assessment Tables 2.1.2.2, 2.3. 2.4, 2.9, 2.10.2.11.2.12, 2.13

[his table presents the chemicals o| concern (COCs) and exposure point concentrations for each of the COCs thai could be detected for ground water and soil. This table includes
:he range ot concentrabon detected for each COC, as well as the Ireduefv.-y o delectlon in ground water samples the exposure point concentration (EPC , and the basis lot
~eHvation of the EPC.
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Table 4
Cost of Selected Remedy S-8 In-situ solidification/stabilization and run-off/ruHn management

task
General
Supervision
Project manager
Superintendent
Ength~gr
Technicians

AT&SF Albuquerque Superfund Site
Costs Prepared by TRC Solutions

unit unit cost quantity cost

week 4800 18 $    86,400.00
week 3840 18 $ 69,120.00
week 2200 18 $    39,600.00
week 2720 18 $ 48,960.00
week 2200 30 $    66,000.00

Temporary facilities
off.me trailer
storage trailer
portable toilet
electric hook up
site security
surveying
mob/demob
misc supplies
ppe

month 600 5 $     3,000.00
month 600 5 $    3,000.00
month 120 5 $      600.00
Is 5000 1 $    5,000.00
.day 350 120 $    42,000.00
day 650 90 $ 58,500.00
Is 10000 1 $    10,000.00
Is 16000 1 $    8,000.00
Is 12000 1 $    12,000.00

Site Access Control
Signs If 300 1 $       300.00

Decon
decon pad construction
pressure washer
water treatment plant

Clear and grub

Is 10000 1 $    10,000.00
Is 4000 1 $    4,000.00
Is 12000 1 $ 12,000.00

$
acre 600 3 $     1,800.00

Well abandonment ea 1200 15 $          18,000.00

$ 310,080.00

$ 142,100.00

excavation

S/S
process

1 ’ clay cap
Clay Cap

crushed stone
crushed stone
stone placement

backfill WWR
backfill excavation
verification sampling

construction testing

final grading and seeding

soil treatment contingency 20%

disposal of IDW

O&M, 7% discount rate
10% area for 2 yrs

density testing t/yr/10 yr
phyte upkeep 4xyr/10 yr

Project Cost
contingency (20%)
Contractor Overhead (6%)
Contractor Profit (7%)
Total
NM 5°1o tax
Project TOTAL

sheet 3
cy
(clu-in)

CY

CY
sy

cy
cy

cy
each
acre

1.74 5,134 $     8,933.16

80.00 5603 $ 448,240.00

$       13.86 1486 $    20,595.96

old volume°l.3increase
$       22.96 1531 $    35,151.76
$        3.28 4330 $     14,202.40

6.79 17136.00 $ 116,353.44
6.79 5134 $    34,859.86

24000 1 $    24,000.00

25000 1 $    25,000.00

2000 3 $      6,000.00

$ 118,396.63

275 100 $    27,500.00

6.794 x a year $    18,491.72
151.97 $     1,069.12

60.16 1.25 $      2,116.16

$ 1,399,190.21
$ 279,838.04
$ 83,951.41
$ 97,943.31
$ 1,860,922.98
$    93,046.15
$ 1,953,969.12

rough grading 17 03 0101

p/a @7%=1.80835
p/a @7%=7.0351
p/a @7%=7.0351
$    21,677.00

$ 51,821.87
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Table 4a
Estimated Cost of DNAPL Contaminated Soil Incineration

AT&SF Albuquerque Superfund Site

task unit unit cost quantity cost

Decon
decon pad construction Is 10000 1 $     10,000.00
pressure washer Is 4000 1 $     .4,000.00

DNAPL excavation cy 3.25 1,000 $      3,250.00

Incinerator
Incinerator ton $     500.00 1000 $    500,000.00
transportation ton $     150.00 1000 $    150,000.00
fuel surcharge $     20,000.00
Ash Disposal (landfill) ton $      50.00 300 $     15,000.00

backfill excavated area
verification sampling

cy 6.79 1000 $      6,790.00
12000 1 $           12,000.00

disposal of IDW 275 25 $      6,875.00

project cost $    727,915.00
contingency (20%) $    145,583.00

Total $    873,498.00
NM 5% tax $    43,674.90
Project TOTAL $ 917,172.90

Note: This estimate is based on 1,000 tons of DNAPL contaminated soil. The actual amount will be determined
during the implementation of the Preferred Alternate S-8. Any DNAPL contaminated soil that is encountered
during the excavation process will be segregated and transported for disposal at an approved incinerator.

Page 1 of 1
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Table 5a
Detailed Cost of Ground Water Remedial Options

AT&SF Albuquerque Superfund Site
Costs Prepared by TRC Solutions

Equipment: (common to all
trains)

Base Capital Base Capital
Cost for 500 Cost for 350
gpm system, gpm system,

$       $

Skimmer tank and Air flotation
1 unit for O&G / DNAPL, rated

350 gpm

2 IAF float tk & pump, rated 10
gpm
Concentrated DNAPL’3
Separator, rated 75 gpm

4 DNAPL Storage Tk
5 DNAPL transfer pumps
6 EQ - Jet mixer system
7 Equalization Tank (covered)
8 Scrubber System

355,000 286,607

17,000 13,725

65,500 52,881
55,000 44,404
18,000 14,532
67,0O0 54,092
75,000 60,551

130,000 104,955

$355,000"(350/500),~0.60 = $286,607

9 Vapor phase carbon canisters 37,000 29,872
10 Misc. chemical feed tanks 30,000 24,220
11 KMnO4 feed system 12,000 9,688
12 pH / Polymer feed systems 33,000 26,642
13 Building 90,000 72,661
14 EQ.Trans. pumps & rapid mix 100,000 80,734
15 Clarifier & sludge tk 200,000 161,469

Treatment system - SEE
16 ALTERNATIVES betow:
17 Filter feed tank 20,000 16,147
18 Filter feed pumps 45,000 36,330
19 Filtration 98,000 79,120
20 Clearwell / treated water t~. 62,000 50,055
21 Re-injection pumps 53,000 42,789

Sludge Dewatering: Precoat
22 VF system with super.sack

feeders 295,000 238,167
Sludge pumps 20,000 16,147

23 Filtrate tank & pumps 75,000 60,551
24 System Piping 375,000 302,754
25 25,000 ft @ $15/ft 0
26 Flow meters & control valves- 76,000 61,358
27 MCC Equipment & wire racks 58,000 46,826
28 Facility air compressor 32,500 26,239
29 Line Insulation 45,000 36,330
30 Utility gas lines & water 70,000 56,514
31 DCS System / MMIs 27,000 21,798
32 SCADA System 15,000 12,110

Capitalized commissioning
33 supplies 85,000 85,000
34 Structural Steel 72,000 58,129
35 Site Improvements 20,000 16,147

similar cost

Subtotal: $2,828,000 $2,299,546

Page 1 of 9



AlL GW-2
UV-oxidation
Base:
GAC filter
GAC Ads.
W-Carbon
Misc.
Instrumentation / fiowmeters
Equipment Subtotal:

AlL GW-3
FBR-GAC
Base:
Clarifier
filter.
W-Carbon
Misc.
Instrumentation / flowmeters
Equipment Subtotal:

.&.It GW-4
Clay- Carbon
Piping, Valves
Base: 2-Adsorbers, 20,000 #

Ch. Tk
Clay F]lters
Ch. Tk
Clay guard filter
Clay:
Carbon for Ads. $0.70/#
Misc.
Flow meters
Equipment Subtotal:

Equipment
500 gpm
System

475,000
50,000

150,000
30,000
4,000

20,000
729,000

1,800,000
135,000
50,000

0
4,000

20,000
2,009,000

35,000
t50,000
75,000

150,000
75,000
64,000
60,000
30,000

4,000
16,000

659,000

Equipment
350 gpm
System

370,052
38,953

116,858
23,372

3,116
15,581

567,932

1,402,301
105,173
38,953

0
3,116

15,581
1,565,123

27,267
116,858
58,429

116,858
58,429
49,860
46,743
23,372
3,116

12~65
513,398

AlL GW-5
In-situ Steam Stripping
Per Steamtech:
IA. Source zone, only
I.A. Dissolved Plume (total)
Upgrade their system to FBR
Misc.
Row meters
Equipment Subtotal:

$12,000,000
$25,O0O,0OO

1,000,000
4,000

16,000
26,020,000

$12,000,000
$25,O00,000

1,000,000
4,000

16,000
26,O20,0O0

Page 2 ~ 9



AIt GW-7
In-Situ OxidaUon (Ozone)
SVE Odor control extraction
well & equip.
Inlet air filters
Air Compressor
Piping / distribution manifold
Inlet Air cooler & Air Dryer
Cooling water System
Ozone Generator
Power supply / freq. converter
Transformer
Ozone Conc, Monitor
Ambient ozone monitor
Dew Point Monitor
PLC unit/process controls
Misc.
40 ir~ection wells @ $5,500
System Piping
Equipment Subtotal:

  ii  iiiiiiii!ii!iiiii!iiii!iiiiiii ’!iii!i!  iiiii!
Modeling (hydraulic)
Surveying
Foundation Soil Tests / Study
Permitting/fees
Public Notice/community meet.
Leg,~
Development / Bank fees
Lender’s consultant
Interest during construction
BNSF Admin.
Outside engineering
TRC Engineering
TRC Project management
Maintenance Reserve
Subtotal:

500 gpm system $ = 350 gpm system $

75,000

 s,ooo ii

20,000
4,000

22O,OOO    220,OO0
35o,ooo

1,614,000

$60,000,
3,500
7,500
72,000
12,000
90,000
80,000
50,000

¯ 125,000
50,000
168,000
360,000
1 O7,500
300,000

1,425,500
Assume $300,000 initial maintenance reserve to offset major
maintenance in later years

Page 3 of 9



i    i i !iiii!!iiiiiiiiiiiiiiiiiii
ElecLR.Tm. Sub. Imaging 45,000
Onsite Expenses 17,000
Cavitation: 33,000
OzonatJon 42,000
Induced Air flotation 26,000
Overall Process / metals

remov~ 25,000
Analytical (for above) 135,000

TRC Review 20,000
Waste Disposal 35,000
Subtotal: 378,000

2002 Baseline

Biological Treatability Studies
Phase I To,city 10,000
Phase II Treatability 40,000

. Phase III Loading Adjustments 15,000
Analytical 65,000
Onsite Expenses/utilities 25,000
TRC Coordination/Review 38,000
Waste Disposal 35,000
Subtotal: 193,000

Wells: 316 ss
Plume control
10 injection @ $5,500 55,000
20 extraction @ $5,500 110,000
20 pumps at $1,500 30,000
Spare Pumps, controllers 18,000
Subtotal: 213,000

$4,500 per MB for PVC

500 gpm System

AlL GW-2 - UV-oxidation
AlL GW-3 - FBR-GAC
AlL GW-4 - Clay- Carbon
AlL G W-5 - In-situ Steam Strii
AlL G W- 7 - In-Situ Oxida~on
*: AIt G W-5 is installed cost

500 gpm 500 gpm
Base Plume

Equipment Technology Control Well Treatability
Cost Equip. Cost System Sudy cost

2,828,000 729,000 213,000 378,000
2,828,000 2,009,000 213,000 571,000
2,828,000 659,000 213,000 378,000
2,828,000 26,020,000 213,000 571,000

2,828,000 1,614,000 213,000 571,000

Equip.
Capital
Cost *

4,148,000
5,621,000
4,078,000

29,632,000
5,226,000

Page 4 of 9



AlL GW-2 - UV-oxidation
AlL GW-3- FBR-GAC
AlL GW-4 - Clay- Carbon
AlL GW-5 - In-situ Steam Strij
AlL GW-7 - In-Situ Oxidation

500 gpm
Installed

Equip. Cost (2.5
Capital Cost mulUplier on              Detail Eng.

Equipment Total Project As % of
Eng. & Fees cost) Installed Cost Cost

1,425,500 $4,148,000 $10,370,000 $11,795,500 4.5
1,425,500 $5,621,000 $14,052,500 $15,478,000 3.4
1,425,500 $4,078,000 $10,195,000 $11,620,500 4.5
1,425,500 $29,632,000 --- 31,057,500 1.7
1,425,500 $5,226,000 $13,065,000 $14,490,500 3.6

Detail Eng. &
Management As

% of Cost

5.4
4.1
5.5
2.0
4.4

Assumptions: 500 gpm and 350 gpm treatment systems

Treatment Train flows:
6 wells at 2.5 gpm~ell = 15 gpm of DNAPL emulsion & water, assume 2.5% DNAPL:
Therefore, 0.375 gpm DNAPL = 540 gallons~day -- 197,100 gals/year (4,503 Ibs/day)
Assume 2.5% DNAPL first three years, thereafter assume 0.6% DNAPL emulsion (130 gallons~day)

Use 7 to 10 extraction wells
Plume Treament Wells: 260 gpm total (includes chemical additions)
Treatment Train return streams = 45 gpm
DNAPL Future reserve capacity = 30 gpm
Total FIow: (15 + 260 + 45 + 30) = 350 gpm

Hazardous Waste Disposal: 350 gpm system
Typical Incineration cost = $400/ton plus transportation
Verbal Quote from USA Environmental for creosote, Houston, TX = $0.50/]b
or $1,000 per ton.

Assume we can get quantity discount; $0.34/Ib or $680/ton, including transportation.
Cost per Ib, $                   0.34
DNAPL gals/day, yrs 1 - 3 540 822 tons/year
DNAPL gals/day, yrs 4 - 30 130 198 tons/year -

Yearly cost (years 1 - 3) = 558,897 Use: $560,000 For 350 gpm total system
Yeady cost (years 4 - 30) = 134,549 Use: $135,000

Difference between Years 1-3 and 4-3.0 is $1,500,000 - 450,000 = $425,000

500 gpm system: .
Assume same as above; more flow capacity for plume control, but same overall DNAPL production.
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Alternate GW-2: power & chert
AIt. GW-2 W-carbon (4 change:
Labor
Maint. @ 7.5% of equipment
Misc. / subcontract / supplies
Oil end solids disposal
DNAPL disposal

Subtotal:

Alternate GW-3: power &
chemicals
AIt. GW-3 W-carbon (makeup
only)

¯ Labor
Maint. @ 3.5% of equipment
Misc. / subcontract / supplies
Oil end solids disposal
DNAPL disposal

Subtotal:

Alternate GW-4: power&
chemicals
AIt. GW-4 clay (11 / yr)
AIt. GW-4 W-carbon (11 / yr)
Labor
MainL @ 3.5% of equipment
Misc. / subcontract / supplies
Oil and solids disposal
DNAPL disposal
Clay Disposal

Subtotal:

520,000
120,000
305,800 Includes 39% burden on $220,000
311,100 7.5% used due to lamp replacements

25,000
45,000 Non-hazardous assumed

560,000 Use decreased cost in years 4-30
1,886,900

208,000

2,000
305,800
196,735
25,000
45,000

56.0,000
1,342,535

Includes 39% burden on $220,000

Non-hazardous assumed
Use decreased cost in years 4-30

660,000
330,000
305,800 Includes 39% burden on $220,000
142,730

25,000
45,000 Non-hazardous assumed

560,000 Use decreased cost in years 4-30
120,000

2,188,530

$135,000

$135,000

$135,000

Alternate GW-5: Steam Stripping
Fuel & power
Labor
Maint. @ 0.5% of P,roj.cost
Misc. / subcontract / supplies
Oil end solids disposal
DNAPL disposal

Subtotal:

Use decreased cost in years 4-30 - -
550 000 :::::~:::ii~i~::i::~:i~:ii Estimate 260,000 totaly    .:.:.:.:.:.:.:.:............:..........:,:.:.:.:.:+.

305,800 Above grd P&T = $208,000
1,552,875

100,000
45,000 Non-hazardous assumed

560,000 Use decreased cost in years 4-30
3,113,675

Note: Years 4-30: Decrease in O&M =

$135,000

. Note: Assume 7 years of treatment after first 3 years of steam flushes: 10 total for first option
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Alternate GW-7: In-situ Oxidation
Adjunct chemicals
Power & Water
Labor
MainL @ 5.0% of equipment
Misc. / subcontract / supplies
Oil and solids disposal
DNAPL disposal

Subtotal:

550,000 i:~:~:;:~:i~:i:i:i:i:i:~:Above grd P&T = $208,000
305,800 Includes 39% burden on $220,000
261,300

25,000
45,000 Non-hazardous assumed

560,000 Use decreased cost in years 4-30 $135,000
1,822,100

Use decreased cost in years 4-30
Estimate 265,000 total power
Above grd P&T = $208,000

Note: Years 4-30: Decrease in O&M = ili~!!!~iiiiiiiiiii~ii

Note: Assume 7 years of treatment after first 3 years of oxidation flushes: 10 total for first option
Assume 27 years of treatment after first 3 years of oxidation flushes: 30 total for second option

Present Worth Factors:
(P/A, 7%, 30 years) = 12.409
(P/A, 7%, 3 years) = 2.624

(P/A, 7%, 15 years) = 9.108
(P/A, 7%, 10 years) = 7.042
(P/A, 7%, 7 years) = 5.389
(P/A, 7%, 5 years) = 4.1
(P/A, 7%, 4 years) = 3.387

Difference in O&M O&G and DNAPL disposal (later years) = $425,000

Year 2001 Dollars (no escalation)

Installed
500 gpm SYSTEM: Capital Cost,

$
Alternate GW-2: UV-Oxidation $11,795,500
Alternate GW-3: FBR $15,478,000
Alternate GW-4~ Clay/carbon $11,620,500
Alternate GW-5: Steam Fiushin $31,057,500
Alternate GW-7: In-situ Oxidati, $14_490,500

Annual O&M Annual O&M NPV, 7%
Cost, Years: Cost, Years: discount rate,

1-3, $      4-30, $     30 years
1,886,900 1,461,900 $31,051,551
1,342,535 917,535 $27,979,026
2,188,530 1,763,530 $34,619,478
3,113,675 2,398,675 $62,699,044
1,822,100 1,112,100 $30,153,813

Note: If P&T for Alternate GW-5 stops at year 15, NPV =
Note: If P&T for Alternate GW-5 stops at year 10, NPV =
Note: If P&T for Alternate GW-5 stops at year 7, NPV =
Note: If P&T for Alternate GW-5 stops at year 5, NPV =

$54,781,018
$49,825,355
$45,860,346
$42,768,453

Also: may not have to run option 9 for 30 years
Note: If P&T for Altemate GW-7stops at year 10, NPV = $24,185,173

Based on

720,000 gpd

Capital
Cost,

$/gallo~
$16.38
$21.50
$16.14
$43.14
$20.13

Year 1-3
O&M
cost,

$/1000
gal

$7.18
$5.11
$8.33
$11.85
$6.93

Year 4-30

O&M cost,
$/1000 gel

$5.56
$3.49
$6.71
$9:13
$4.23
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Maintenance Reserve : 300,000 X 0.807 : $242,100

Factored
Equipment

Cost

Alternate
Alternate GW-2: UV-Oxidation $3,348,863
Alternate GW-3: FBR $4,538,081
Alternate GW-4: Clay/carbon $3,2.92,349
AltemateGW-5: Steam Flushin $23,923,217
Alternate GW-7: In-situ OxJdati, $4,219,180
350 gpm System

Cost of 500 gpm system x (350/500)~).6
Multiplier = 0.807344

Installed

Equipment
Maintenance Maintenance

factor, % Cost
7.5 $251,165
3.5 $158,833
3.5 $115,232

0.05 of project 1,267,436
5.0 $210,959

ANNUAL O&M Costs:
Alternate GW-2: power & chen $520,000
AlL GW-2 W-carbon (4 change: $120,000
Labor $305,800
Maint. @ 7.5% of equipment $251,165
Misc. / subcontract / supplies $50,000
Oil / Solids disposal $45,000
DNAPL disposal $560,000
Subtotal: $1,851,965

Includes 39% burden on $220,000
! due to lamp replacements

Use decreased cost in years 4-30 135,000

Alternate GW-3: power & chert $208,000
AIt. GW-3 W-carbon (makeup c $2,000
Labor $305,800
MainL @ 3.5% of equipment $158,833
Misc./subcontract / supplies¯ $50,000
Oil / Solids disposal $45,000
DNAPL disposal $560,000
Subtotal: $1,329,633

Includes 39% burden on $220,000

Use decreased cost in years 4-30 135,000

Alternate GW-4: power & chemicals
AIt. GW-4 clay (11 / yr)
AIt. GW-4 W-carbon (11 / yr)
Labor
Maint. @ 3.5% of equipment
Misc. / subcontract / supplies
Oil / Solids disposal
DNAPL disposal
Clay Disposal
Subtotal:

$660,000
$330,000
$305,800
$115,232
$50,000
$45;000

- $560,000
$120,000

$2,186,032

Includes 39% burden on $220,000

Use decreased cost in years 4-30 135,000

Alternate GW-5: Steam Stripping
Fuel & power
Labor
Maint. @ 0.5% of Proj.cost
Misc. / subcontract / supplies
Oil / Solids disposal
DNAPL disposal
Subtotal:

$550,000
$305,8OO

$1,267,436
$125,000
$45,000
$560,000

$2,853,236

Use decreased cost in years 4-30
**Confirm**    Estimate    $260,000.00

Above grd P&T = $208,000

Use decreased cost in years 4-30

Total decrease in O&M Cost =

total

135,000
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Alternate GW-7: In-situ Oxidation
Adjunct chemicals $50,000
Power & water use $550,000
Labor $305,800
MainL @ 5.0% of equipment $210,959
Misc. / subcontract / supplies $50,000
Oil / Solids disposal $45,000
DNAPL disposal $560,000
Subtotal: $1,771,759

**Confirm** Treatmen( & cooling water
**Confirm** ~ grd P&T = $208,000

Includes 39% burden on $220,000

Use decreased cost in years 4-30 135,000

Total decrease in O&M Cost = ~iii!ii~ii!i;!iii!
year 4-30 (Dnapl savings & power @ 265,000)

NOTES:
1 Assume $300,00 initial maintenance reserve to offset major maintenance in later years

This is included in fees
Difference in O&M O&G and DNAPL disposal (later years) = $425,000

2 Add $80,000 analytical to each annual O&M alternative cost
3 Add $25,000 Electrical Resistance Tomography - annual scan
4 Year 2001 Dollars (no escalation)

Present Worth Factors:
(P/A, 7%, 30 years) = 12.409
(P/A, 7%, 15 years) = 9.108
(P/A, 7%, 10 years) = 7.042
(P/A, 7%, 7 years) = 5.389
(P/A, 7%, 5 years) = 4.1
(P/A, 7%, 4 years) = 3.387
(P/A, 7%, 3 years) = 2.624

For 350 gpm System:
Assumes 260 gpm from wells
45 gpm from internal recyles & sidestreams
15 gpm Initial DNAPL extraction, with aditional 30 gpm capacity

Adjust capital cost based on flow ratios to the 0.6 power
= (500/350)A0.6 =       1.238628

O&M costs for 350 gpm system noted above Based on
360,000 gpd

Difference in O&M O&G and DNAPL disposal (later years) = $425,000

Page 9 of 9



~
" ~

 ~
 ~

0

-i~ ~-~~
 I~

. °. ~,°
"" ~

- ~
 ~

 ~
. o

! i==! = ~     =.
=

-’- =
- Ill !
-,. ~

c
 N

 t

ioe-.
oo

o o ~
.0

~
o2

cqc%~O0M
~

o0

o0~
q

~
5

-E~Oe-I

O
x

P
q

u0

o
 (D

G
 G

0
0

c~l
@

q

0"i£I de
q

~D=
i

=
&

8~
 g~

Z
;Z

 ~
r~



R

t~



9
~

,~
:~

, ~
f~

,~

~
i<

i ~
 ÷i"i~

:! ~
:~

i<
 !!,

i!!iiiii~
ilhiT

!~
il : %

i!’

!i!i!!iiii
iiiiii~

:~
i!ii~

!!iiiiiiiii~

ii~
iiiiiO

ili!:i~
ii!~

!!ii~
!

~
i~

i-~
ii!i~

iil !

5i~
 i<

- ~
i ~

    ¯         ¯

"0
 . 0

9

0 ~
’~

~
o

o~
~

~
~

 o
~

o

~
 ~

 ~
"-       ~

o

~
 ~

 o ~

- i<
:_ O

o

oo~

00O9ot5

~-~
~

o.~

o
 o

    ..~

~
~

’~

~
~

_
~

 ~
o

 ~
-~

~

.- m
- ~

 ~
121 ~

 ~

o~
’~

-~
,~

 ,-
o

 ]=
 "~

0~4

7o
l

u.,
oo

[.z.,
oo

oL
;o

oc
;<o

r,.)
r,.)

r~
0

"~:
~

: ~
-~

 ~
z~

Z
 z r~

k
..:;:

~
 !~

i

N
I

m
.

u

/5’)%
,: "~r,.)°~L

a .~ .~ .~

~
o

~
~

o
--Z

~
.-



<

/.ii:ili;,:
: i:~;i. {:

®®?;IN
~N!N

. ~
2

~N’il

~̄ ~
 .

<
.£

 ~

~
 ,.l:~

 ~
 * -~

�",~
 m

..~
~

;&
’~

’ ~
 ~

 O

"~
gB

~
o

I
~, 0

(D
 "-~

¯
 .

,.~
 ~

;~
-,. ~

, ~
~

 0
’,,.,~

 ~

¯
 .,~

i o
~"ad~

N
~

Z
Z

i

&~
~

.~

~
.~

 ~
’~

 ~

~
’-2 ..N

M
 ~

 N

~
5u8~

.o0

~
 ~

~
ut~

r.)0
0C’qL

,

0

~ .~ ~ ._.9.

£"0
 C

=

¢
) ~

IB
°~

o
~�) 0

"r:

ro ... ~

0r..)~

~
’~

 ~
(~

.~(’.1

,de
~

c
~

d<O
t’l@Z

~



(")
.-1

 ,-1


